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Gluconolacton 17.8 g and creatinine 5 J g are dissolved m water 60 ml and propylene glycol 10 ml. 
More water Is added to make a total volume of the solution to 100 ml. The pseudoamphoteric composition 
thus fonmulated has pH 3.2. The composition has pH 4.8 when 1 M instead of 0.5 M creatinine is 
incorporated into the formulation. 



EXAMPLE 34 



10 A pseudoamphoteric composition containing 1 M pyruvic acid and 1 M creatinine for dermatologic and 
cosmetic conditions may be formulated as follows. 

2-Ketopropanoic add (pyruvic add) 8.8 g and creatinine 11.3 g are dissohfed in water 25 ml. The 
solution thus obtained is mixed with suffident amount of an oiMn-water emulsion to make a total volume of 
100 ml. The amphoteric composition thus formulated has pH 3.4. 



EXAMPLE 35 



20 An amphoteric composition containing 0.5 M benzilic add and 0.5 M L-lysine for cosmetic and 
dermatologic conditions may be formulated as follows. 

2,2-Dlphenyl 2-hydroxyethanolc add (benzilic acid) 11.4 g and L-lysine 7.3 g are dissolved in water 40 
ml and propylene glycol 20 ml. After all the crystals have been dissolved suffident amount of ethanol is 
added to make a total volume of the solution to 100 ml. The amphoteric composition thus formulated has 

25 pH 4.9. The composition has pH 2.7 if no amphoteric compound is incorporated. 



EXAMPLE 38 

30 

An amphoteric composition containing 0.5 M benzilic add and 0.5 M L-hlstidlne for cosmetic and 
dermatologic conditions may be formulated as follows. 

Benzilic add- 11.4 g and L-histidine 7.8 g are dissolved in water 40 ml and propylene glycol 20 ml. 
EOiyl cellulose 2 g Is added with stining, and sufficient amount of ethanol is added to make a total volum 
36 of the gel to 100 mi. The amphoteric gel composition thus formulated has pH 5.0. 



EXAMPLE 37 

A pseudoamphoteric composition containing 0.5 M benzilic add and 0.5 M creatinine for cosmetic and 
dermatologic conditions may be formulated as foHows. 

Benzilic add 11.4 g and creatinine 5.7 g are dissolved in water 40 ml and propylene glycol 20 ml. 
Suffident amount of ethanol is added to make a total volume of the solution to 100 ml. The amphoteric 
45 composition thus formulated has pH 4.9. 



EXAMPLE 38 



A pseudoamphoteric composition containing in combination 0.5 M 2-hydroxyethanoic add and 0.05 % 
betamethasone diproplonate In a cream form for dermatologic disorders may be formulated as follows. 

2-Hydroxyethanoic add 3.8 g and creatinine 5.7 g are dissolved In 25 ml of water, and the solution thus 
obtained Is mixed with 50 g of an oiNn^water emulsion. Betamethason dipropionate 1 % in ethanol solution 
55 5 ml is added to the above mixtur . More olMn-^ater emulsion Is added to make a total volum of 100 ml. 
The pseudoamphoteric composition thus formulated has pH 4.2. 
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EXAMPLE 39 



A pseudoamphoteric composition containing In combination 0.5 M 2-liydroxy thanoic acid and 0.05% 
clobetasol propionate in a cream form for dermatologlc disorders may be fomnuiated as follows. 

2-Hydroxyethanolc acid 3.8 g and creatinine 5.7 g are dissolved In 25 ml of water, and the solution thus 
obtained is mixed with 50 g of an oil-in-water emulsion. Clobetasol propionate 1 % In acetone solution 5 ml 
is added to the above mixture. More oiWn-water emulsion Is added to mal^e a total volume of 100 ml. The 
pseudoamphoteric composition thus formulated has pH 4.2. 

EXAMPLE 40 



A pseudoamphoteric composition containing In combination 0.5 M 2-hydroxyethanoic acid and 0.1% 
triamcinolone acetonide In a cream form for dermatologlc disorders may be formulated as follows. 

2-Hydroxyethanolc acid 3.8 g and creatinine 5.7 g are dissolved in 25 ml of water, and the solution thus 
obtained is mixed with 50 g of an oiNn-water emulsion. Triamcinolone acetonide 2% solution of ac- 
etonerethanol (50:50), 5 ml is added to the above mixture. More oif-ln-water emulsion is added to make a 
total volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.2. 



EXAMPLE 41 



A pseudoamphoteric composition containing In combination 0.5 M 2-hydroxyethanolc add and 0.2 % 5- 
fluorouradl In a cream form, for dermatologic disorders may l>e formulated as follows. 

2-Hydroxyethanolc acid 3.8 g and creatinine 5.7 g are dissolved in 20 ml of water, and the solution thus 
obteined is mixed with 50 g of an olHn-water emulslgn. 5-Ruorouradl 2% solution of propylene glycol: 
water (95:5), 10 ml is added, to the above mixture. More oiHn-water emulsion is added to make a total 
volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.1 ; 



EXAMPLE 42 



A pseudoamphoteric composition containing in combination 0.5 M 2-hydroxypropanoic add and 0.05 % 
betamethasone diproplonate in a cream form for dermatologic disorders may be formulated as follows. 

2-Hydroxypropanolc add 4.5 g and creatinine 5.7 g are dissolved in 25 ml of water, and the solution 
thus obtained is mixed with 50 g of a oil-in-water emulsion. Betamethasone dipropionate 1% in ethanol 
solution 5 ml is added to the above mixture. More olMn-water emulsion is added to malce a total volume of 
100 ml. The pseudoamphoteric composition thus formulated has pH 4.1. 

EXAMPLE 43 



A pseudoamphoteric composition containing in combination 0.5 M hydroxypropanoic add and 0.05 % 
clobetasol propionate in a cream form for dermatologic disorders may be formulated as follows. 

2-Hydroxypropanoic add 4.5 g and creatinine 5.7 g are dissolved in 25 ml of water, and the solution 
tiius obtained is mixed with 50 g of an oil-in-water emulsion. Clobetasol propionate 1% in acetone solution 5 
ml is added to the above mixture. More oiNn-water emulsion is added to malce a total volum of 100 mL 
The pseudoamphoteric composition thus fomnuiated has pH 4.1. 

EXAMPLE 44 
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A pseudoamphoteric composition containing in combination 0.5 M 2-hydroxypropanojc add and 0-1 % 
triamdnolone acetonlde in a cream form for dermatolpgic disorders may be formulated as follows. 

2-Hydroxypropanoic add 4.5 g and creatinine 5.7 g are dissolved In 25 ml of water, and the solution 
thus obtained is mixed with 50 g of an olHn-water emulsion. Triamdnolone acetonlde 2% solution of 
acetonerethanol (50:50), 5 ml is added to the above mixture. More oil-in-water emulsion is added to make a 
total volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.1. 



EXAMPLE 45 

A pseudoannphoteric composition containing in combination 0.5 M 2-hydroxypropanoic add and 0.2 % 
5-fluorouradi in a cream form for denmatotogfc disorders may be formulated as follows. 

2-Hydroxypropanoic acid 4.5 g and creatinine 5.7 g are dissolved in 20 ml of water, and the solution 
thus obtained is mixed with 50 g of an oiWn-water emulsion. 5-Ruorouradl 2% solution of propylene 
glycolrwater (95:5), 10 ml is added to the above mixture. More oiHn-water emulsion is added to make a 
total volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.1. 

EXAMPLE 46 



A pseudoamphoteric composition containing in combination 0.5 M 2*hydroxyethanoic add and 2% 
clotrimazole in a cream form for athlete*s foot and other fungal infections may be formulated as follows. 

2-Hydroxyethanoic acid 3.8 g, clotimazole 2 g and creatinine 5.7 g are dissolved in water 20 ml and 
propylene glycol 5 ml, and the solution thus obtained is mixed with enough amount: of an oil-in-water.. 
emulsion to make a total volume, of 100 ml. The pseudoamphoteric composition thus formulated has pl-l-4J2. 



EXAMPLE 47 



A pseudoamphoteric composition containing in combination 0.5 M 2-hydroxyetlianoic add and 2% 
erythromydn. in solution form for acne may be formulated as follows. 

2-Hydroxyethandc add 3.8 g. erytiiromycin 2 g and creatinine 5.7 g are dissolved in water 25 ml, 
ethanol 40 ml and propylene glycol 15 ml. More water is then added to make a total volume of 100 ml. The 
pseudoamphoteric composition thus formulated has phi 4JZ. 

EXAMPLE 48 



A pseudoamphoteric composition containing in combination 0.5 M 2-hydroxyethanoic add and t % 
ketoconazple In a cream form for fungal infections may be formulated as follows. 

2-Hydroxyethanoic add 3.8 g, ketoconazole 1 g and creatinine 5.7 g are dissolved in 25 ml of water, 
and the solution tiius obtained is mixed with enough amount of an oil-in-water emulsion to make a total 
volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.2. 

EXAMPLE 49 , 



A pseudoamphoteric composition containing In combination 0.5 M 2-hydroxypropanoic add and 2% 
clotrimazole in a cream form for fungal infections may be formulated as follows. 

2-Hydroxypropanoic add 3.8 g, clotrimazole 2 g and creatinine 5.7 g are dissolved in 25 mi of water, 
and the solution thus obtained is mixed with enough amount of an oil-in-water mulsion to mak a total 
volume of 100 ml. The pseudoamphoteric composition thus formulated has pH 4.1. 
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. EXAMPLE 50 



A pseudoamphoteric composition containing In combination 0.5 M 2-hydroxyethanoic acid and 2% 
tetracycline in a gel fomn for dermatologic disorders may be formulated as follows. 

2-Hydro)cyethanofc acid 3.8 g, tetracycline 2 g. aeatlnine 5.7 g, xantham gum 0.2 g, carbomer-941 1 g, 
propylene glycol 5 ml, ethanol 20 ml and enough amount of water are homogenized to make a total volume 
of 100 ml. The pseudoamphoteric composition thus formulated for acne and oily skin has pH 4.2. 

EXAMPLE 51 



An amphoteric composition containing 0.2 M aleuritic acid and 0.1 M L-lysine In a solution fbnm for 
cosmetic and dermatologic conditions may be formulated as follows. 

Aleuritic add 6.1 g and L-lysine 1.5 g are dissolved in sufficient amount of a solution from 
ethanolrpropylene glycol 80:20 to make a total volume of 100 mL The amphoteric composition thus 
formulated has pH 6,4. 

EXAMPLE 52 

A typical composition containing a dimeric form of alpha hydroxyadd In solution for acne, dandruff, and 
as a skin cleanser may be formulated as follows.^ 

eiycolide powder 1.0 g Is dissolved In ethanol 89 ml and propylene glycol 10 ml. The composition thus 
formulated has pH 4.0,. ?nd- contains 1% active ingredient ;. 

EXAMPLE 53 



A typical composition containing a dimeric form of alpha hdyroxyacid In ointment for dry sWn, psoriasis, 
eczema, pruritus, wrinkles and other skin changes associated with aging may be fonmulated as follows. 

Glycollde powder 2.0 g Is mixed unffonmly with petrolatum 66 g and mineral oil 32 g. The composition 
thus formulated contains 2% active ingredient 

EXAMPLE 54 



A typical composition containing a full strength or a high concentration of an alpha hydroxyadd, alpha 
ketoacid or closely related compound for topical treatments of warts, keratoses, acne, age spots, nail 
infections, wrinkles and aging related skin changes may be prepared as follows. 

If the alpha hydroxyadd. alpha ketoadd or closely related compound at full strength Is a liquid form at 
room temperature such as 2-hydroxypropanoic acid, 2-ketopropanoic acid, methyl 2-ketopropanoatB and 
ethyl 2-ketopropanoate, the compound is directly dispensed as 0.5 to 1 ml allquots m small vials. If the 
compound is a solid form at room temperature such as 2-hydroxyethanoic add and 2-methyl 2-hydrox- 
ypropanolc add, ft Is first dissolved in minimal amount of an appropriate solvent or solvent system such as 
water or ethanol and propylene glycol with or without a gelling agent For example. 2-hydroxyelhanoic add 
70 g Is dissolved in water 30 ml, and the 70% strength 2-hydroxyethanoic add thus obtained is dispensed 
as 0.5 to 1 ml allquots in small vials. If a gelling agent is used, methyl c llulose or hydroxyethyl cellulose 1 
g may be added to the above solution. 

EXAMPLE 55 
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A typical composition containing an intermediate strength of an alpha hydroxyacid, alpha ketoacid or 
closely related compound for topical treatment of warts, keratoses, acne, nail infections, age spots, wrinkles 
and aging related skin changes may be prepared as follows. 

2-Hydroxyethanoic add or 2-ketopropanolc acid 40 g is dissovled In ethanol 54 g and propylene glycol 
5 6 g. and the 40% strength solution thus obtain d is dispens d as 5 to 10 mi aliquots In dropper bottles. 

TEST RESULTS 

70 

in order to determine whether amphoteric and pseudoamphoteric compositions of the Instant invention 
were therapeutically effective for various cosmetic conditions and dermatologic disorders, a total of more 
than 90 volunteers and patients participated in these studies. Some participating subjects were given two 
preparations; an amphoteric or pseudoamphoteric composition containing an alpha hydroxyadd or the 
T6 related compound, and a vehicle placebo. Others were given multiple preparations containing a known 
pharmaceutical agent such as a corticosteroid with or without incorporation of an amphoteric or pseudoam- 
photeric composition consisting of an alpha hydroxyadd or the related compound of the Instant Invention. 
The amphoteric and pseudoamphoteric compositions were formulated according to the Examples descrit^ed 
in the previous section. 

20 

1. CJommon dry skin. 

Human subjects having ordinary dry skin or with moderate degrees of dry skin as evidenced by 
25 dryness, flaldng and cracking of the sWn were instructed to apply topically/the lotion, cream or ointment- 
containing an alpha hydroxyadd or Ihe related compound in -amphoteric or pseudoamphoteric composition, • 
on the affected area of the skin. Topical application; two to three times daily/ was continued for two to four 
weeks. 

In all the 28. subjects tested, -the feeling of the skin dryness disappeared within a week of topical 
30 application. The rough and cracked skin became less pronounced and the skin appeared normal and felt 
smooth after several days of topical treatment The alpha hydroxyacids and the related compounds which 
have been found to be therapeutically effective when incorporated Into the amphoteric or pseudoamphoteric 
compositions for dry sWn are as follows: 

2-hydroxyethanolc add (glycollc add), 2-hydroxypropanotc acid (lactic acid), 2-methyl-2- hydroxypropanoic 
3$ add (mefhyllactic add), phenyl 2-hydroxyettianoic add (mandelic add), phenyl 2-methyl-2-hydroxyethanolc 
acid (atrolactic add), 3-phenyl-2-hydroxypropanoic acid (phenyllactic add), diphenyl 2-hydroxyethanoic add 
{benzilic add), gluconolactone, tartaric add, citric add, saccfiaric add, malic add, tropic acid, glucuronic 
add, galacturonic add, gluconic add, 3-hydroxybutanoic acid, quinic add, ribonolactone, glucuronolactone, 
galactonolactone, pyruvic add, methyl pyruvate, ethyl pyruvate, phenylpyruvic add, benzoylformlc add and 
40 methyl benzoylformate. 

The ordinary dry skin conditions, once restored to normal appearing skin, remained improved for som 
time until causes of dry skin, such as. tow hunildity, cold weather, excessive contact pressure, detergente. 
soaps, solvents, chemicals, etc., again caused recurrence of the dry skin condition. On continued use it was 
also found that twice daily topical application of an amphoteric or pseudoamphoteric composition containing 
45 an alpha hydroxyadd or the related compound of the Instant invention prevented the development of new 
dry skin lesions. 

2. Severe dry skin.. 

so ' . 
In severe dry skin, the sWn lesions are different from the ordinary dry skin. A main cause of severe dry 
. skin is inherited genetic def cts of the skin. The involved skin is hyp rplastic. fissured and has thick 
adherent scales. The degree of thickening is such that lesions are palpably and visually levated. The 
thickened adherent scales cause the surface of involved skin to be markedly rough and unev n. These two 
55 attributes of thickness and texture can be quantified to allow objective m asurement of degree of 
improvement from topically applied test materials as foltows: 
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DEGREE OF IMPROVEMENT 




None 


Mild 


Moderate 


Substantial 


Complete 


(0) 


(1+) 


(2+) 


(3 + ) 


(4+) 


Thickness 
Texture 


Highly 
elevated 

Visibly 
rough 


Detectable 
reduction 

Palpably 
rough 


Readily 
apparent 
reduction 
Uneven but not 
rough 


Barely 
elevated 

Snghtiy 
uneven 


Normal 
thickness 

Visibly and 

pair>ably 

smooth 



By means of such parameters, degrees of change in lesions can be numerically recorded and 
comparisons made of one treated site to another. 

In order to evaluate the amphoteric and pseudbamphoteric compositions of the instant invention, a total 
of 6 patients having severe dry skin conditions were treated with the compositions containing an alpha 
hydroxyacid or the related compound. 

Tested areas were of a size convenient for topical applications, i.e.. circles 5 cm in diameter 
demarcated with a plastic ring of that size inked on a stamp pad. The medicinal lotions or creams were 
topically applied by the patient In an amount sufficient to cover the treatment sites. Applications were made 
three times dally and without occlusive dressings. Applications were discontinued at any time when 
r solutions of the lesion on the. treatment area was clinically judged to be complete. 

The test results of aniphoteric and pseudoamphoteric compositions containing the following alpha 
hydroxyacids or the related compounds on patients with severe dry skin are summarized as follows: 
4+ Effectiveness; glycollc acid, lactic acid, methyllactic acid, mandelic acid, tropic acid, atrolactic acid and 
pyruvic acid. 

3+ Effectiveness; benzlllc acid, gluconolactone, malic acid, tartaric acid, citric add, saccharic acid, methyl 
pyruvate, ethyl pyruvate, phenyllactic add, phenylpyruvic acid, glucuronic add and 3-hydroxybutanolc add. 
2+ Effectiveness; mucic acid, ribonolactone, 2-hydroxydodecanoic add, quintc add, benzoylfbrmic acid 
and methyl benzoylfomiate. 



3. Psoriasis. 

The involved skin In psoriasis is hyperplastic (thickened), erythematous (red or inflamed), and has thick 
adherent scales. The degree of thickening is such that lesions are elevated up to 1 mm above the surface 
of adjacent normal skin; erythema is usually an intense red; the thickened adherent scales cause the 
surface of involved skin to be markedly rough and uneven. These three attributes of thickness, color and 
texture can be quantified to allow objective measurement of degree of Improvement from topically applied 
test materials as follows. 
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By means of such parameters, degree .of improvement in psoriatic lesions can b numerically record d 
and comparisons made of one treated ^fte to another. 

Patients having psoriasis partidpated in this study. Amphoteric and pseudoamphoteric compositions 
containing both an alpha hdyroxyacid or the related compound and a corticosteroid w re prepared 
according to the Examples. Compositions containing only a corticosteroid were also prepar d and included 
in the comparison test Test areas were icept to minimal size convenient for topical application, i.e., drcles 
approximately 4 cm In diameter. The medicinal compositions were topically applied by the patient in an 
amount (usually about 0.1 milliliter) suffident to cover the test site. Applications were made two to three 
times daily and without ocdushre dressings. Test periods usually lasted for two to four weelcs. The test 
results on patients having psoriasis are summarized on the following table. 

Topical Effects on Psoriasis of 
An1:ipsoriatic Compositions 



Compositions* Therapeutic 

Effectiveness 



Hydrocoirtisone 2.5% alone 1+ 
With lactic acid 2+ 
With glycqlic acid 2+ 
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Compositions* Therapeutic 

Effectiveness 

With ethyl pyruvate 2+ 

With methyl pyruvate 2+ 
with benzilic acid 

With pyruvic acid 2+ 

With methyl lactic acid 2+ 

Hydrocortisone 17-valerate 0.2% alone 2+ 

With lactic acid ^'^ 

With glycolic acid 3+ 

With benzilic acid 3+ 

With ethyl pyruvate 3+ 

With methyl pyruvate 3+ 

With gluconolactone 3+ 

With pyruvic acid 3+ 

Betamethasone dipropionate . 0 . 05% alone 3+ 

With lactic acid 4+ 

With glycolic acid 4+ 

With ethyl pyruvate 4+ 

With methyl pyruvate 4+ 
With mandelic acid 

With benzilic acid 4+ 

Clobetasol propionate 0.05% alone 3+ 

With lactic acid 4+ 

with glycolic acid ^ 4+ 
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Compositions* Therapeutic 

Effectiveness 

With ethyl pyruvate 4-f 

With methyl pyruvate 4+ 

With methyllactic acid 4+ 

With mandelic 4cid 4+ 

With tropic acid 4+ 

With benzilic acid 4+ 



* Except the "alone" preparations, all others were 
amphoteric or pseudoamphoteric compositions containing 
0-2 to 2M alpha hydroxyacids or related compounds • 

We have also found that an amphoteric or pseudoamphoteric composition containing an alpha 
hydroxyadd or the related compound in combination with an antimetabolite agent such as 5*fluorouradl with 
or without additional incorporation of a corticosteroid is therapeutically effective for topical treatment of 
psoriasis. 



4. Eczema. 

In a topical treatment of eczema patients, hydrocortisone alone at 2.5% or hydrocortisone 17-valerate 
afone at 0.2% would achieve only 2h- improvement, and betamethasone dipropionate or dobetasol 
propionate alone at 0.05% would achieve only a 3 + improvement on all the eczema patients tested. Test 
results of arnphoteric and pseudoamphoteric compositions containing both a corticosteroid and one of the 
following alpha hydroxyadds or the related compounds are shown as follows: 

3+ Effectiveness; hydrocortisone 2.5% or hydrocortisone 17-valerate 0.2% plus lactic add* glycolic add, 
mandefic acid, ethyl pyruvate, gluconolactone. t)enzliic add or ribonolactone. 

4+ Effectiveness; betamethasone dtpropionate or dobetasol propionate 0.05% plus lactic add. glycolic 
add, mandelic add, ethyl pyruvate, methyl pyruvate, benzilic add, gluconolactone, dtric add, tartaric add 
or methyllactic add. 



5. Oily Skin and Skin Cleanse. 

Human subjects having oiiy skin or blemished skin as welt as acne patients having extremely oily skin 
partidpated in this study. .Amphoteric and pseudoamphoteric compositions containing alpha hydroxyacids 
r the related compounds were fomiulated in solution or gel form. 

Each partidpating subject received a solution or a gel preparation containing an alpha hydroxyadd or a 
related compound in an amphoteric or pseudoamphoteric composition. The partidpating subjects were 
instnjcted to apply topically the solution or gel medication on the affected areas of forehead or other part of 
the face. Three tim s dally applications were continued for 2 to 6 weeks. 

The degree of Improvement of oily skin as well as the rat of improvement of acne lesions wer 
clinically evaluated. Most partidpants reported that oiliness of skin disappeared wtthln one to two weeks of 
topical administration, and the skin so treated became smooth and soft Many partidpating subjects 
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pref rred gel preparations than solution compositions, ft was found that all the participants showed 
substantial improvements on oily skin and acne lesions by six weeks of topical administration of amphoteric 
or pseudoamphoteric compositions containing alpha hydroxyadds or the related compounds of the instant 
invention. 

Those alpha hydroxyacids and the related compounds which have been found to b therapeutically 
effective for oily skin and as skin cleansers include: benzllic acid, glycolic add, lactic add, methyllactic 
acid, mandelic add, pyruvic acid, ethyl pyruvate, methyl pyruvate, tropic acid, malic add, gluconolactone, 
3-hydroxybutanoic acid, glycolide and polyglycollc add. As a skin cleanser for oily sWn or acne-prone sWn, 
the amphoteric or pseudoamphoteric composition containing an alpha hydroxyadd or the related compound 
may also be incorporated with other dermatologic agents. For example, an amphoteric gel composition may 
consist of both an alpha hydroxyacid and erytiiromydn or tetracycline. 



6. Acne 

Amphoteric and pseudoamphoteric compositions containing alpha hydroxyadds or the related com- 
pounds of the Instant invention in a solution or gel fdmn were provided to patients having comedongenic 
and/or papulopustular lesions of acne. Each participating patient was Instructed to apply topically the 
composition on the involved areas of the skin such as forehead, face and chest Three times dally 
administration was continued for 6 to 12 weeks. 

The degree and rate of improvement on acne lesions were clinically evaluated. It was found that acne 
lesions consisting mainly of comedones improved substantially after 6 to 8 weeks of topical administration 
with the amphoteric or the pseudoamphoteric composition containing an alpha hydroxyadd or the related 
compound. The time for complete clearing of comedongenic acne treated with the amphoteric or 
pseudoamphoteric composition of the Instant invention varied from 6 to 12 weeks. 

As a topical treatment for papulopustular and/or pustular acne the amphoteric or pseudoamphoteric 
composition containing an alpha hydroxyadd or the related compound may Incorporate In addition an 
antiacne agent The antiacne agents Include antibiotics such as erytiiromycin, tetracycline, ciindamydn, 
meclocycline and minocycline, and retinoids such as retinoic acid. Such combination compositions have 
been found to be therapeutically more effective for topical treatment of severe acne. 



7. Age Spots 

Many small and large discolored lesions, commonly called age spots on tiie face and the back of the 
hands are benign keratoses. If they are not variants of actinic keratoses. Very few of such age spots are 
true lentigines, therefore alpha hydroxyacids and the related compounds may be effective in eradicating 
most age spots without concurrent use of skin bleaching agents such as hydroquinone and monobenzone. 
However, additional benefidal effects have been found when a skin bleaching agent such as hydroquinone 
or monobenzone is also Incorporated into the compositions of the instant invention for age spots Involving 
pigmented lesions. 

Amphoteric and pseudoamphoteric compositions containing alpha hydroxyadds or the related com- 
pounds, with or without incorporation of hydroquinone were provided to volunteer subjects and patients 
having age spot keratoses, melasma, lentigines and/or other pigmented lesions. Each participating subject 
received two products, i.e., witii or without the addition of 2% hydroquinone to the amphotoric or 
pseudoamphoteric composition containing an alpha hydroxyacid or the related compound. 

The volunteer subjects and patients were instructed to apply topically one medication on one side of 
the body such as left side of the face or on the back of the left hand, and the other medication on the otiier 
side of the body such as on right side of the face or on the back of the right hand. Specific instructions 
were given to the partidpating subjects that the medications were applied three times daily to the lesions of 
age spot keratoses, melasmas, lentigines and/or other pigmented lesions. Clinical photos were taken of 
partidpating subjects before the initiation of the topical treatment and every 4 w ks during the course of 
treatment 

At the end of 4 to 8 weeks, improvement of age spot keratoses was clinically discemlble. After 4 to 6 
months of topical treatment, substantial improvem nt of age spot k ratoses occurred In th majority of 
subj cts tested. Complete eradication of age spot keratoses occurred after 6 to 9 months of topical 
administration with th amphoteric or ps udoamphoteric compositions of the instant inventions. 

"Amphoteric or ps udoamphoteric compositions containing both an alpha hydroxyadd or the related 
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compound and hydroquinone w re judged to be more * effective in eradicatfng pigmented age spots, 
melasma, lentigmes and other pigmented lesions. 

The alpha hydroxyacids and the related compounds which have been found to be therapeutically 
effective for age spots with or without combination with hydroquinone include glycolic acid, lactic add, 
methyllactic acid, mandelic acid, pyruvic jadd, methyl pyruvate, ethyl pyruvate, benzillc add, gluconolac- 
tone, malic acid, tartaric add, citric add and tropic acid. Fbr flat or slightly elevated seborrheic keratoses on 
the face and/or the bade of the body, amphoteric or pseudoamphoteric compositions containing higher 
concentrations of alpha hydroxyacids or the related compounds have been found to be effective in 
radicating such lesions. 

Actinic Iceratoses may be successfully treated with amphoteric or pseudoamphoten'c compositions 
containing alpha hydroxyadds or the related compounds in combination with an antimetabolite agent such 
as 5-fluorouradl. 

8. Warts. 

Eradications of common warts by topical application of amphoteric or pseudoamphoteric compositions 
require higher than usual concentrations of alpha hydroxyacids or the related compounds tn the formula- 
tions. The amphoteric or pseudoamphoteric compositions were formulated as a liquid or light gel form, and 
dispensed usually as 0.5-1 ml aliquots in small vials. 

Topical applications were made discreetiy to wart lesions by adult patients or by responsibie adult 
family members. For ordinary usual warts of hands, fingers, palms and soles topical appHcations were made 
2 to 4 times daily, and were continued, for 2 to 6 weeks. Generally, the overiying stratum comeum of th 
wart lesion change in appearance after several weeks topical application of the composition. In most cases, 
the wart lesion simply fell off. The skin then healed normally witiiout forming any scars. 

We have also found that when a dermatologic agent such as 5-fiuorouradl is incorporated into th 
amphoteric or pseudoamphoteric ; compositions containing alpha -hydroxyadds or the related compounds, 
th medications have t>een very effective for topical treatment of warts without using higher concentrations 
of alpha hydroxyadds or the related compounds. 

The alpha hydroxyacids. and the related compounds which have been found to t>e therapeutically 
effective for topical treatment of warts with or without Incorporation of 5-fluorouradl Include glyrolic add. 
lactic add, pyruvic add, ethyl pyruvate, metfiyl pyruvate and mandelic add. 

Topical formulations and compositions containing specific alpha hydroxyadds, alpha ketoacids or th 
related compounds at full strengths or high to intermediate concentrations prepared according to Examples 
54 and 55, without utilizing amphoteric or pseudoamphoteric systems, have also been tested for ordinary 
warts of the hands, fingers, palms and soles. Partidpating patients have been advised to apply a small drop 
of the medication with a toothpick or a fine caliber brush to the center of a wart lesion only. Presdrbed 
applications have been 3 to 6 times daily, and are continued until the patient feels pain. 

For the more rough-surfaced wart the duration of application has been as short as one or a few days. 
For lesions with more compact less permeable stratum comeum, the time to experience gpain has been 
longer. Frequency and duration of applications have been modified according to other clinical responses 
and reactions of lesions, and the patient dr responsible family member is Instructed accordingly. 

For example, some clinical manifestations other than pain have also been used as a signal to interrupt 
application. These manifestations have included distinct blanching of the lesions or distinct peripheral 
erythema. Very often, discomfort is the usual signal of clinical reactions. 

Generally, the overiying stratum comeum of the wart lesions t>ecame loose, and ttie whole wart lesion 
simply fell off. The skin then healed normally without forming any scars. 

9. Athlete's Foot and Nafl Infections 

Amphoteric and pseudoamphoteric compositions containing both an antifungal agent and one of the 
alpha hydroxyadds or the related compounds were provided to patients having frequent recurrence of 
fungal infections involving the foot The antifungal agents include clotrimazole, miconazole, ketoconazole 
and griseofuivin. When ixrth feet but not toe nails were involved in th infection, th patients wer instructed 
to apply topically tiie compositions of th instant invention on the left foot and a brand-nam aintifungal 
product on the right foot Three times daily applications w re continued for on to four weeks. Th degree 
and rate of improvement on skin lesions were clinically vaiuated, and comparison was made on side of 
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the body against the other. It was found that the skin lesions improved much faster with the amphoteric or 
pseudoamphoteric compositions containing both the antifungal agent and the alpha hydroxyadd or the 
related compound. The alpha hydroxyacids or the related compounds seemed to enhance the efficacies of 
the antifungal agents, and also to eliminate the discomforts such as itching, tingling, burning and irritation 
due to fungal infections. When toe nails were not involved the infected skin generally healed within one to 
two weeks from topical application of the amphoteric or pseudoamphoteric composition containing both an 
antifungal agent and an alpha hydroxyadd or the related compound. 

Fungal infections of the nails are very difficult to treat because antifungal products to date are not 
therapeutically effective for topical treatment of nails. One of the reasons Is that most antifungal drugs have 
not been formulated as bioavailable forms in the commerdal products. When tow nails were invoh^ed in the 
infections, patients were provided with amphoteric or pseudoamphoteric compositions containing in com- 
bination an antifungal agent and an alpha hydro xyadd or an alpha ketoacid at higher concentrations 
ranging from 20 to 99%, dispensed as 1-2 ml aliquots in small vials. The patients were instructed to apply 
topically the compositions discreetiy to the infected nail surface by means of a fine calibre paint brush, the 
technique was the same as for application of nail polish, that is careful avoidance of contact with lateral nail 
folds or any peri-ungual skin. Once or twice daily applications were continued for 2 to 8 weeks. 

As mentioned above, while brand-name antifungal products are usually not effective against fungus 
infections within or underneath the nail, it was found that the amphoteric or pseudoamphoteric compositions 
containing an antifungal agent and an alpha hydroxyadd or alpha ketoacid were therapeutically effective in 
eradicating fungal infections of the nails. Such treatment may cause in some instances the treated nail plate 
to become loose and eventually fell off from the nail bed. This happened quite naturally without any feeling 
of pain nor bleeding, and the skin lesion healed quickly with normal growth of a new nail. 

Wrinkles of skin may- be. due to natural.aging and/or sun damage. Most fine wrinkles on the face are 
due to natural or innate aging, while coarse wrinkles on the^ face are the consequence of actinic or sun 
damage. Although the real mechanism of .wrinkles formation in the. skin is still Unknown, it has been shown: 
that visible fine wrinkles are due to diminution in the number and : diameter of elastic fibers in the papillary, 
dermis, and also due to atrophy of dermis as well as reduction in subcutaneous adipose tissue. Histopathoir 
ogy and electron microscopy studies indicate that coarse wrinkles are due to excessive deposition of 
abnormal elastic materials in the upper dermis and thickening of the skin. At present there are n 
commercial products which have been found to be therapeutically effective for topical eradication of 
wrinkles, although retinoic add (tretinoin) has been shown to be beneficial for sun damaged skin. 

In order to determine whether the amphoteric or pseudoamphoteric composition containing the alpha 
hydroxyadds, alpha ketoadds or the related compounds are therapeutically effective for wrinkles, patients 
and volunteer subjects participated in this study. The participants were instructed to apply the formulations 
of the instant Invention twice daily on areas of fadal wrinkles for 4 to 12 months. Ail partidpants were told to 
avoid sun exposure, and to use sunscreen products if exposure to sunlight was unavoidable. Photographs of 
each side of tiie face for each partidpant were taken at the beginning of the study and repeated at one to 
three-month Intervals. The participants were asked not to wear any facial make-up at the time of each office 
visiL Standardized phiotographic conditions were used including the use of same lot of photographic film, 
the same light source at two feet from the face, aimed at a locus on the frontal aspect of each cheek. Each 
time photographs were taken with camera aimed perpendicular to the cheek. At the end of study twenty two 
participants had been entered into the study for at least four months. Clinical evaluations and review of 
photographs have revealed substantial reductions in facial wrinkles of the temporal region and cheek area 
on at least one side of the face in eighteen cases. Degree of improvement and reduction in wrinkles has 
been evaluated and determined to be mild to moderate in six partidpants but very substantial in twelve 
partidpants. 

The alpha hydroxyacids, alpha ketoadds and other related compounds including their lactone forms 
which may be incorporated into the amphoteric and pseudoamphoteric compositions for cosmetic con- 
ditions and dermatologic disorders such as dry skin, acne, age spots, keratoses, warts and skin wrinki s r 
in combination .witii other dermatologic agents to enhance therapeutic effects inciud the fdilovWng: 



(1) AlkyI Alpha Hydroxyadds 
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2-Hydroxyethanoic acid (Glycolic acid), 2-HydrGxypropanoic add (Lactc acid), 2-Methy! 2-hydrox- 
ypropanolc acid (Methyllactlc acid), 2-Hydroxybutanoic acid, 2-Hydroxypentanoic acid, 2-Hydroxyhexanoic 
acid, 2-Hydroxyheptanoic acid, 2-Hydroxyoctanoic add, 2-Hydroxynonanoic acid, 2-Hydroxydecanoic acid, 

2- Hydroxyundecanoic add, 2-Hydroxydodecanolc add (Alpha hydroxylauric add), 2-HydroxytBtrad8canoic 
5 add (Alpha hydroxymyristic add), 2-Hydrbxyhexadecanoic add (Alpha hydroxypalmitic acid), 2-Hydroxyoc- 

tadecanoic add (Alpha hydroxystearic add) , 2 - Hydroxyeicosanoic add (Alpha hydroxyarachidonic add). 

(2) AralkyI And Aryl Alpha Hydroxyadds. 

10 

2-Phenyl 2-hydroxyethanofc add (Mandellc acid), 2,2-DiphenyI 2-hydroxyethanoic add (Benzine add), 

3- Phenyl 2-hydroxypropanojc add (Phenyllactic acid), 2-Phenyl 2-methyl 2-hydroxyethanoic add (Alrolactfc 
add), 2-(4'-Hydroxyphenyl) 2-hydroxyethanoic add, 2-(4'-Clorophenyl) 2-hydroxyethanoic add. 2-(3'- 
Hydroxy-4'-methoxyphenyl) 2-hydroxyethanoic add. 2-(4'-Hydroxy-3'-methoxyphenyl) 2-hydroxyethanolc 

IS add.^ 3-(2'-Hydroxyphenyl) 2-hydroxypropanoic acid, 3-(4'- l-iydroxyphenyl) 2-hydroxypropanofC add, 2- 
(3',4'-Dihydroxyphenyl) 2-hydroxyethanoic add. 

(3) Pofyhydroxy Alpha Hydroxyacids 

20 

2,3-Dihydroxypropanoic add (Glyceric acid), 2,3.4-Trihydroxybutanoic acid (Isomers; erythronic acid, 
threonic acid), 2,3,4,5-Tetrahydroxypentanoic acid (Isoniers; ribonic add, arabinolc acid, xylonic add. 
iyxonic add), 2,3,4,5,6-Pentahydroxyhexanoic acid (Isomers; aldonic acid, alironic add, gluconic add, 
rhannoic add, gulonic add, idonic acid, galactonic acid, talontc acid).. 2,3r4,5,6,7-Hexahydroxyheptanoic 
25 acid (isomers; glucoheptonic acid, galactoheptonic add, etc.) 

(4) Polycart)Qxylic Alpha IHydroxyadds 

30 2-Hydroxypropane 1,3-dioic add (Tartronic acid). 2-Hydroxybutane-1,4-dioic add (IVIalic add), 2,3- 
Dihydroxybutane-1,4-dioic acid (Tartaric acid); .2-iHydroxy-2-carboxypentane-1,5-dioic add (Citric add), 
2.3,4.5-Tetrahydroxyhexane-1,6-dioic add (isomers; saccharic add, mudc add, etc) 



36 (5) Alpiia Hydroxyacid Related Compounds 

Ascorbic add, quinic add, isocitric acid, tropic add, 3-chlorolactic add, trethocanic add. cerebronic 
add, dtramalic add, agaricic add, 2-hydroxynervonic add and aleuritic add. 

40 

(6) Alpha Ketoadds And Related Compounds 

2-Ketoethanoic acid (Glyoxylic add), IVIethyl 2-l<etoethanoate, 2-Ketopropanoic add (Pyruvic acid). Methyl 2- 
ketopropanoate (Methyl pyruvate). Ethyl, 2-ketopropanoate (Etfiyl pyruvate). Propyl 2-ketopropanoate 
45 (Propyl pyruvate), 2-Phenyl-2-ketoethanoic add (Benzoylfomnic acid), Methyl 2-phenyl-2-ketoethanoate 
(MEthyl benzoylfomiate). Ethyl 2-phenyl-2-ketoethanoate (Ethyl benzoylformate), 3-Phenyl-2-ketopropanoic 
add (Phenyipyruvic add), Methiyl 3-phenyl-2-ketopropanoate (Ethyl phenylpyruvate), 2-Ketobutanofc add. 
2-Ketopentanoic add, 2-Ketohexanoic add. 2-Ketoheptaholc add. 2-Ketooctanoic add. 2-KetDdod6canoic 
add. Methyl 2-ketooctanoate 

50 The amphoteric and pseudoamphoteric compounds which may be incorporated into the compositions of 
the Instant invention for cosmetic and dermatologic conditions include amino adds, peptides, polypeptides, 
proteins and the like compounds such as creatinine and creatine. 

The dimeric and polymeric forms of alpha hydroxyadds and the related comopounds whidi may l>e 
incorporated into the compositions of the instant Invention include acydic esters arnj cyclic ester; for 

55 example, glycolyl glycollate, lactyl lactate, giycolide. lactide, polyglycolic add and poiylactic add. 

Claims 
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1. A pharmaceutical or cosmetic composition comprising In combination an amphoteric or pseudoam- 
photeric agent and an alpha hydroxyacid, an alpha ketoacid or a related compound in a phamnaceutically 
acceptable vehicle for topical application. 

2. A composition comprising a cosmetic or pharmaceutical agent In an amphoteric or pseudoamphoteric 
system comprising an alpha hydroxyacid, an alpha ketoacid or a related compound in a pharmaceutically 
acceptable vehicle for topical treatment of cosmetic conditions or medical disorders. 

3. A composftion according to claim 2 wherein said cosmetic or pharmaceutical agent is selected from 
agents that Improve or eradicate age spots, keratoses and vsrrinkles; analgesics; anaesthetics; antiacne 
agents; antibacterials; antiyeast agents; antifungal agents; antiviral agents; antidandruff agents; antidermatitis 
agents; antipruritic agents; antiemetics; antimotionsickness agents; antiinflammatory agents; arrtihyp r- 
keratolytic agents, antidry skin agents; antiperspirants; antipsoriatic agents; antisebonrhetc agents; hair 
conditioners and hair ti^atment agents; antiaging and antiwrinkle agents; antiasthmatic agents and bron- 
chodilators; sunscreen agents; antihistamine agents; skin lightening agents; depigmenting agents; vitamins; 
corticosteroids; tanning agents; hormones; retinoids; topical cardiovascular agents or dermatologicais. 

4. A composition according to claim 2 wherein said cosmetic or pharmaceutical agent Is selected from 
clotrimazole, ketoconazonel, miconazole, griseofulvin, hydroxyzine, diphenhydramine, pramoxine, Rdocaln ; 
procaine, meplvacaine, hydroquinone, monobenzone, erythromycin, tetracycline, clindamycin, meclocycllne, 
minocycline, naproxen, ibuprofen, theophylline, cromolyn, albuterol, retinolc acid, 13-cis retinoic acid, 
hydrocortisone, hydrocortisone 21 -acetate, hydrocortisone 17-valerate, hydrocortisone 17-butyrate, be- 
tametiiasone diproptonate, triamcinolone acetonlde, fluiclnonide, clobetasol propionate, benzoyl peroxide, 
crotamlton, propranolol, promethazine, vitamin A palmitate or vitamin E acetate. 

5. A composition according to any preceding claim which includes an amphoteric or pseudoamphoteric 
agent selected from amino acids, dipeptides, polypeptides, proteins, imidazoline derivatives, lecithin 
derivatives, related agents or metallic oxides. 

6. A composition according to any preceding claim which includes an amphoteric or pseudoamphoteric 
agent selected from glycine, alanine, valine, leucine, isoleucine, serine, threonine, cysteine, cystine, 
methionine, aspartic acid, asparagine, glutamic acid, glutamtne, arglnine, lysine, 5-hydroxylysine, histidine, 
phenylaline, tyrosine, tryptophan, 3-hdryxypro!ine, 4-hydroxyproline, proline, homocysteine, homocystine. 
homoserine, ornithine, citrulline, creatine, creatinine, 3-aminopropanoic acid, 2-amtnobutanotc acid, 4- 
aminobutanoic acid, 2-amino-2-methyipropanolc add, 2-methyl-3-aminopropanoic acid, theanlne, phenyl-, 
glycine, canavanlne, canaline, 4-hydroxyarglnlne, 4-hydroxyomithlne, homoarginine, 4-hydroxyhomoarginin , 
iS-lysine, 2,4-dlamonobutanoic acid, 2,3-diaminopropanoic acid, 2,6-dlaminopimelic add, 2-amono-3-phenyl- 
butanolc add, 2-methylserine, 3-phenylserine, betaine, taurine, cysternesulflnic add, methionine sulfoxid , 
methionine suifone, 3,5-dliodotyroslne, thyroxine, monoiodotyrosine, pipecollc acid, *4-aminoptpecolic add. 
4^ethyiproiine, glycylglydne, camoslne, anserine, ophidine, homocamosine, iS-alanyllysine, >9-alanylar- 
ginine, glutathione, ophthalmic add, norophthalmic add, bradykinin, glucagon, protamines, histon s, 
cocoamphoglycine, cocoamphopropionate, cocamphopropylsulfonate. phosphatidyl ethanolamine, 
phosphatidyl serine, sphingomyelin, stearamldoethyl, diethyiamine, stearamldoethyl diethanolamin , 
stearamidopropyl dimethylamine, quaternary ammonium hydroxide, quatemium hydroxide, aluminum oxide 
or zinc oxide. 

7. A composition according to any preceding claim wherein said alpha hydroxyadd Is selected from alkyi 
alpha hydroxyacids, aralkyi and aryl alpha hydroxyadds, polyhydroxy alpha hydroxyadds and polycarbox- 
yllc alpha hydroxyadds having the following diemical formula: 

(Ra) (Rb) C (OH) COOH 

v/herein Ra and Rb are H, F, CI, Br, alkyI, aralkyi or aryl group of saturated or unsaturated. Isomeric or non- 
Isomeric, straight or branched chain or cydic fomn, having 1 to 25 carbon atoms, and in addition Ra and Rb 
may carry OH, CHO, COOH and alkoxy group having 1 to 9 carbon atoms, said alpha hydroxyadd existing 
as a free acid or lactone form, or in salt form with an organic base or an inorganic alkali, and as 
stereoisomers as 0, L, and OL forms when Ra and Rb are not identical. 

8. A composftion according to claim 7 wherein said alkyI alpha hydroxyadd is selected from 2-Hydrox- 
yethanoic add (Glycollc add), 2-Hydroxypropanolc add (Lactic add), 2-Methyl 2-hydroxypropanoic acid 
(Methyllactic add), 2-Hydroxybutanolc add, 2-Hydroxyp ntanoic add, 2-Hydrmyhexanolc add. 2-Hydrox- 
yheptanoic add, 2-Hydroxyoctanoic add, 2-Hydroxynonanolc add, 2-Hydroxydecanoic add, 2-Hydroxyun- 
decanolc acid, 2-Hydroxydodecanoic add (Alpha hydroxylauric acid), 2-Hydroxyt tradecan ic add (Akipha 
hydroxymyristic add), 2-Hydroxyhexadecanoic add (Alpha hydroxypalmitic add). 2-Hydroxyoctadecanolc 
add (Alpha hydroxystearic add), 2-Hydroxyeicosanoic add (Alpha hydroxyarachfdonic add). 

9. A composition according to claim 7 wherein said aralkyi and aryl alpha hydroxyadd Is selected from 2- 
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Phenyl 2-hydroxyethanoic acid (Mandelic. acid), 2,2-Diphenyl 2-hydroxyethanoic acid (Benzilic add) 3- 
Phenyl 2-h/droxypropanoic acid (Phenyllactic acid). 2-Plieriyl 2-methyl 2-hydroxyethanoic add (Atrolartic 
add). 2-(4 -Hydroxyphenyl) 2-hydroxyethanoIc add. 2-(4'Chlorophenyl) 2-hydroxyethanolc add. 2-(3'- 
Hydroxy-4 -methoxyphenyl) 2-hydroxyethanolc add. 2-(4'-Hydroxy-3'-methoxyphenyI) 2-hydroxyethanolc 
s acld.^ 3-<2 -Hydroxyphenyl) 2-hydroxypropandc add, 3-(4'-HydroxyphenyI) 2-hydroxypropanoic add. or 2- 
(3 ,4 -Olhydroxyphenyl) 2-hydroxyethanofc add. 

10. A composition according to «laim 7 wherein said polyhydroxy alpha hydroxyadd and polycarboxyfic 
alpha hydroxyadd is selected from 2.3-Dihydroxypropanoic add (Glyceric add). 2.3.4-Trihydfoxybutanolc 
add (Isomers: eryttironic acid, threonic add). 2.3,4,5-Tetrahydroxypentandc add (Isomers; rfbonic add, 

10 arabinolc add. xylonic add. lyxonic add). 2,3.4,5.6-Pentahydroxyhexanoic add (Isomers; alionic add, 
altronic add, gluconic acid, mannoic add. gulonic acid, idonic add galactonic add. talonic add). 2.3,4.5.6.7- 
Hexahydroxyheptanolc add (Isomers; glucoheptonic add. galactoheptonic add etc.). 2-HydraxypropanWli3- 
dloic add (Tartronic add). 2-Hydroxybiitane-1,4-dioic add (Mafic add). 2,3-DlhydrDxybutaine-1.4<fioic acid 
(Tartaric acid). 2-Hydroxy-2-carboxypentane-1,5-dioic add (Citric add). 2,3.4.5-Tetrahydroxyhexane-1.6- 

is dioic acid (Isomers; saccharic add. mode add, etc.). or lactone fbnms ^luconolactone. galactonoiaclon . 
glucuronolactone, galacturonolactone, gulonolactone. ribonoladone. saccharic add lactone, pantoyNactone. 
glucoheptonolactone. mannonolactone. galactoheptonolactone. etc.). 

1 1. A composition according to any preceding claim wherein said alpha ketoadd has the foHowIng chemical 
formula: 
so (Ra) CO COO (Rb) 

wherein Ra and Rb each represent H or an alkyl. aralkyi or aryl group of saturated or unsaturated. Isomeric 
or non-isomeric, straight or branched chain or cyclic form, having 1 to 25 cartjon atoms, and In addition Ra 
may carry F, CI, Br. I. OH. CHO. COOH or an alkoxy group having 1 to 9 carbon atoms, said alpha ketoacid 
existing as a free add or an ester form, or in a salt form with an organic base or an Inorganic alkali. 

2S 12. A composition according to claim 11 wherein said alpha ketoadd and its ester is selected from 2- 
Ketoethandc add (Glyoxylic add). Methyl 2-ketoethanoate. 2-KetoprDpanoic add (Pyruvic add). Methyl 2- 
ketopropanoate (Methyl pymvate), Etfiyl 2-ketopropanoate (Ethyl pyruvate), Propyl 2-ketopropanoate (Pnspyl 
pyruvate). 2-Phenyl-2-ketoethanolc add (Benroylfbmilc add). Methyl 2-phenyI-2-ketoethanoate (Methyl 
benzoytformate). Ethyl 2-phenyl-2-ketoethanoate (Ethyl benzoylformate), 3-Phenyl-2-ketopropanoic add 

30 (Phenylpyruvic add). Methyl 3-phenyl-2-ketopropanoate (Methyl phenylpyruvate). Ethyl 3-phenyl-2- 
ketopropanoate (Ethyl phenylpyruvate). 2-Ketobutanolc add. 2-Ketopentanolc add. 2-Ketohexandc add. 2- 
Ketopheptanoic add. 2-Ketooctanoic add. 2-Ketododecanolc add, or Methyl 2-ketooctanoate. 

13. A composition accorefing to any preceding claim wherein the said related compound is selected from 
ascorbic add. quinic add, Isodtric add. tropfc add. trethocanlc add. 3-chlorolactfc add. cerebronfc add. 

35 dtramalic add, agaricic add, 2-hydroxynervonlc add. aleuritic add and pantoic add. 

14. A therapeutic composition for toptoal treatment of cosmetic conditions or dermatologic disorders 
compnsing dimeric or polymeric fomis of hydroxyadds, having the foUowIng diemicai fonnula: 

H £-0-C(Ra)(Rb)-CO-]n OH 

wherein Ra.Rb"H, alkyl, aralkyi or aryl group of saturated or unsaturated, isomeric or non-isomeric, straight 
40 or branched chain or cyclic form, having 1 to 25 cartjon atoms, and n = 1 or any numerical number up to 
200; Ra and Rb in monomer unit 2. 3, 4 may be the same or tfie different groups from that In monomer unit 
1; tile hydrogen atom In Ra and Rb may be substituted by a halogen atom or a radical of tower alkyl 
aralkyi. aryl or alkoxy of saturated or unsaturated. Isomeric or non-isomeric. straight or branched chain or 
cydic fomi. having 1 to 9 carbon atoms, and the dimeric and polymeric forms of hydroxyadds may be 
<5 present as a free add. ester or In a salt form wWi an organic base or Inorganic alkali. 

15. A composition according to claim 14 wherein said dimeric or polymeric fornis of hydroxyadds are 
selected from tije group consisting of glycolyl glycollate. lactyl lactete. mandelyl mandellate. alrolactyl 
atrolactete. phenyllactyl phenyllactate. benzllyl benzfllate. glycolyl lactete. lactyl glycollate. friglycollc add 
trilactic acid. polyglycoHc add or polylactic add. 
so 16. A ttierapeutic composition for topical treatonent of cosmetic conditions or dermatotogic disorefers 
compnsing dimeric or polymeric forms of hydroxyadds. having the following chemical fonnula: 
I-O-C(Ra)(Rb)-C0-]n . 
wherein Ra.Rb=H. alkyl. aralkyi or aryl group of saturated or unsatorated. isomeric or non-isomeric. sfralght 
or branched chain or cyclic form, having 1 to 25 carbon atoms, and n = 1 or any numerical number, and Ra 
55 or Rb may be identical or not Identical In the monomer unite. 

17, A comp sftion according to claim 16 wherein said dimeric or polymeric forms of hydroxyadds are 
selected from glyconde, lactide, mandelide, atrolactide. phenyllactide. benzHide. m tfiyflactide lac- 
toglycollde or glycolactide. y o, 
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18. A composition according to any one of plaims 14 to 17 further comprising a cosmetic or pharmaceutical 
agent incorporated as an Ingredient in said composition. 

19. A composition according to any preceding claim for use in the treatment of dry skin, zerosis,. ichthyosis, 
dandruff, brownish spots, Iceratoses, melasma, lentiglnes, age spots, liver spots, pigmented spots, wrinkles, 
blemishes, skin lines, oily skin, acne, warts, eczema, pruritic skin, psoriasis, Inflammatory dermatoses, 
disturbed keratinlzation, skin changes associates with aging, nail or sfdn requiring cleansers, conditioning or 
treatment and hair or scalp requiring shampooing or conditioning. 

20. A therapeutic composit'on for topical treatment of warts, nail infections^ age spots, wrinkles and aging 
related skin changes comprising at least one member selected from alpha hydroxyacids, alpha ketoadds or 
r lated compounds. 

21. A composition according to claim 20 wherein said alpha hydroxyacids, alpha ketoadds or related 
conipounds may be present as a free add, lactone, ester or in salt form with an organic t>ase or an 
inorganic alkali. 

22. A composition according to claim 20 or claim 21 wherein said alpha hydroxyacids, alpha ketoadds or 
related compounds are selected from 2-hydroxyethanoic acid, 2-hydroxypropanolc add, 2HTiethyl 2- 
hydroxypropanoic add. 2-phenyi 2-hydroxyethanoic add, 2,2-diphenyl 2-hydroxyethanoic add. 2-phenyl 2* 
mettiyl 2-hydoxyethanolc add, 2-phenyi 3-hydroxypropanoic acid, 2-ketopropanoic add, mettiyl 2- 
ketoproponate and ethyl 2-ketopropanoate. 

23. A cosmetic skin treatment which comprises the topical application to the skin of a composition 
according to any preceding claim. 

24. The use in the preparation of a pharmaceutical or cosmetic composition for the topical treatment of skin 
conditions, of a combination of an amphoteric or pseudoamphoteric agent and an alpha hydroxyadd, an 
alpha ketoadd or a related compound. 



33 




Europ an 
Patent Office 



eUROPEAN SEARCH 
REPORT 



Application Number 



EP 90 30 8828 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document witn indlcatSon, 
of relevant passages 



Relevant 
to claim 



CLASStHCATION OF THE 
APPLICATION <lnt. CLS) 



EP-A-0 086 070 (UNILEVER NV) 

• Page 3. line 35 - page 4, line 20; page 7, Hnes 12-26 * 

LU-A-5 81 4 3 (MEDISAN AB) 

* Pages 8-9 fn the whole (claims 1-8) * 

EP-A-0 273 202 (E. J, VAN SCOTT) 



1-24 



1-24 



1-24 



A61 K7/48 
A 61 K 31/19 



SEARCHBXmt CUS) 



A61 K 



The present seareii report has been drawn up for an elatans 



Place of search 

The Hague 



Date of completion of search 

25 October 90 



BRINKA4ANN C. 



CATEGORY OF CTTED DOCUMENTS 
X: partrctflarly rotevant if taken alone 
Y: particutarfy relevant If combined with another 

document of the same catasory 
A: technologteal background 
O: non<wrftten dlsdostire 
P: Intermediate document 
T : theory or principle underlylns the Invention 



E : earner patent document, but publlslied en, or after 

the filing date 
D: document dted In the application 
L: document cHed for other reasons - 



ft: member of the same patent ftamlly, 
document . . 



